Epithelioid sarcoma in the thoracic spine by Weisskopf, Markus et al.
Introduction
Epithelioid sarcoma is a rare type of a ﬁbrohistiocytic
tumor, which is not extensively documented in the lit-
erature. It is common at the extremities, and rare at the
trunk area. The incidence of epithelioid sarcoma in the
trunk is 4% with a range from 0 to 44% [2, 12, 14]. It
aﬀects mainly adolescent males [1–3, 11, 13, 14, 17]. To
our knowledge there are only two cases reported of
localization in the spine (lumbosacral junction and sa-
crum) [7, 14], and there are no reports on epithelioid
sarcoma at the thoracic spinal level. Laskowski [9] has
ﬁrst described the unique histological appearance in
1961. It resembles a chronic inﬂammatory process,
necrotizing granuloma, squamous cell carcinoma or
other ﬁbrohistiocytic tumors. Electron microscopic
appearance suggests origin from synovial structures
[6, 10]. There is 85% local recurrence rate and 30–50%
likelihood for metastases predominately lymphatic or in
the lungs [2, 4, 11]. The 5-year survival rate varies from
65 to 100% [1, 12, 13]. Factors adversely aﬀecting the
survival rate are [2, 12]:
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Abstract Epithelioid sarcoma is a
rare and highly malignant soft tissue
tumor that is commonly found in the
extremities and rarely in the trunk
area. This malignant tumor often
mimics granuloma or nodular fasci-
itis, which causes a delay in estab-
lishing the diagnosis. This type of
cancer has a high recurrence rate.
Surgical treatment requires wide
radical resection. The objective of
this case report is to highlight the
unique location of a rare neoplasm
and to illustrate the relentless course
of epithelioid sarcoma despite initial
radical resection. A 14-year-old boy
was admitted to our facility with a
soft tissue mass on the right lower
thoracic spine. The large tumor mass
had deeply penetrated into the
muscles, inﬁltrated the neurofora-
men of T9–T10 level, and com-
pressed the dural sac.
Immunohistological study of the
biopsy was highly consistent with an
epithelioid sarcoma. Wide excision
of the mass, laminectomy and spine
fusion with instrumentation was
performed. The patient received
chemotherapy and irradiation. The
ﬁrst recurrence of the neoplasm was
seen as a contralateral metastasis
21 months after the resection. On
the last follow-up, 3 years postop-
eratively, the patient was in a good
general condition. However, further
progression of the sarcoma had to be
recognized. Our case encompasses
multiple features that represent
negative prognostic factors. Initial
wide excision of the neoplasm and
adjuvant therapy including chemo-
therapy and irradiation seem to slow
down the relentless course of epi-
thelioid sarcoma in the trunk.
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2. Inﬁltration of the tumor into muscular, neural or
vascular structures;
3. Primary location in the trunk;
4. Pulmonary metastasis.Wide surgical resection is
indicated, since epithelioid sarcoma frequently fol-
lows a relentless course with multiple recurrences [4,
17]. Chemotherapy and irradiation are recommended
to decrease recurrence rate [2, 8].
Case report
A 14-year-old overweight boy presented at an ortho-
paedist’s private practice with a painless, bulging mass
on his back that was incidentally discovered by his
grandmother. He was 183 cm tall and weighted 107 kg.
Besides obesity no other medical problems were re-
ported. There was no family history of a soft tissue mass.
On the physical examination the tumor had a soft con-
sistence and could not be shifted from the underlying
tissue. Neurological examination did not reveal any
deﬁcit. Magnetic resonance imaging (MRI) with gado-
linium of his thoracolumbar spine revealed a right par-
avertebral cystic mass. The soft tissue tumor extended
from T7 to T11 level and measured 9.5·3·3 cm. The
mass inﬁltrated via the neuroforamen at T9–T10 levels
compressing one quarter of the spinal cord (Fig. 1).
There was no osseous involvement. Open biopsy of the
mass showed necrobiotic granuloma including epitheli-
oid and fusiform cells. Immunohistochemical studies
revealed a co-expression of vimentin and cytokeratin,
Fig. 1 Preoperative antero-pos-
terior (a) and lateral (b) plain
X-rays of the middle thoracic
spine. On the ap view no irreg-
ular formation of the pedicles
can be depicted—the lateral
view of the thoracic spine show
apophyseal endplate changes as
a feature of Scheuermans dis-
ease. No signs of osteolytic
lesion can be detected. Preop-
erative transverse (c) and sagit-
tal (d) MRI scan (T2 sequences:
TR=3,070, TE=120) demon-
strating the tumor mass in the
region of the paravertebral
muscles, reaching and com-
pressing the dural sac via the
right neuroforamen Th9/10
S605with pathological diagnosis of epithelioid sarcoma grade
III. During the tumor staging a craniolateral metastasis
was depicted on the PET scan (Fig. 2). Consecutive MRI
conﬁrmed a soft tissue mass of 1 cm diameter, located
about 10 cm distant from the main mass. Wide mass
resection, including the locoregional metastasis, led to a
sacriﬁce of large parts of the paravertebral thoracic
muscles. In addition a hemilaminectomy of T9–T10
vertebra with resection of the adjacent pedicles and
careful dissection from the dural sac was performed.
There was no sparing of right ninth nerve root. The tu-
mor resection was intralesional. Posterior transpedicular
instrumentation from T6 to L1 was carried out. After
surgery no new motor or sensory deﬁcits were noted.
Chemotherapy was initiated on the 6th postoperative
week and irradiation on 10th postoperative week. The
patient received nine courses of chemotherapy within
25 weeks (Table 1) and a total dose of 3-Gy irradiation
over 4 weeks. He developed a wound dehiscence 2 weeks
after initiation of the irradiation therapy. Under daily
dressing no infection was observed. The wound was ﬁ-
nally closed with a pedicle musculocutaneous ﬂap using
the Latissimus dorsi muscle 4 weeks after the completing
the course of irradiation. Routine follow-up consisted of
a physical examination, plain radiograms of the thoracic
spine plus MRI Scans every 3 month (Fig. 3).
A metastasis at the ﬁfth intercostal space of the
chest contralateral to the initial tumor location was ob-
served at 21 months follow-up. At this stage the patient
denied further intervention. Two years postoperatively
pulmonary metastases were detected on CT scans in
Fig. 2 On the PET scan a cra-
niolateral metastasis was de-
tected (a) and the paravertebral
tumor mass was conﬁrmed (b).
No further satellite lesions were
found
Table 1 Agents and dosage of the quadruple chemotherapy
Agent (trade name) Total dose (mg)
Ifosfamid (Holoxan
 ) 100,440
Vincristin (Onkocristin
 )2 0
Actinomycin D (Lyovac
 )1 2
Doxorubicin (Ribodoxo
 ) 494
S606Fig. 3 Postoperative antero-
posterior (a) and lateral (b)
plain radiograph of the thoracic
spine at ﬁnal follow-up. Post-
operative transverse (c) and
sagittal (d) MRI scan (T2
sequences: TR=3,682,
TE=120) at 1.5 year showing
no sign of recurrence
S607addition to a local recurrence on the right thoracic spine.
There was no signiﬁcant progression of the tumor growth
at the last follow-up 37 month after surgical treatment.
The young male was in good general condition fully
participating in social life.
Discussion
Epithelioid sarcoma is a rare soft tissue neoplasm with a
high local recurrence rate. Epithelioid sarcoma presents
histologic characteristics similar to inﬂammatory pro-
Fig. 4 a Histomorphologic aspect of epithelioid sarcoma with solid
and nodular growth pattern, H&E (10·). b The tumor cells are
roundish, admixed with spindle shaped cells and are featuring an
eosinophilic cytoplasm with vesicular, irregular nuclei (20·). c
Immunohistochemical investigation with antibodies against cyto-
keratin shows a strong positive immunoreaction (20·). d The
immunoreaction against epithelial membrane antigen (EMA)
demonstrates a comparable picture (20·). e The immunoreactivity
against smooth muscle actin (SMA) features a weak staining (20·).
f The immunoreaction against CD 99 is negative (20·)
S608cesses and other benign soft tissue tumors, which fre-
quently delays the diagnosis and adequate treatment.
Typical for this soft tissue sarcoma is an immunohisto-
chemical co-expression of cytokeratin and/or epithelial
membrane antigen (EMA) and vimentin, and in half of
the cases an immunoreactivity for CD34, an occasional
reactivity for smooth muscle actin (SMA), desmin,
neuron speciﬁc enolase and S100 protein [2, 5]. In our
specimen a strong positive immunoreaction with anti-
bodies to cytokeratin, vimentin and EMA was registered
(Fig. 4). Histomorphology and immunohistochemical
pattern are typical and separates this tumor entity from
other sarcomas. To diﬀerentiate from osteogenic sar-
coma, which may also co-express cytokeratin and vi-
mentin, and may demonstrate a immunoreactivity with
SMA and CD99, epithelioid sarcoma, however, does not
produce tumor osteoid, which is the key ﬁnding in
osteogenic sarcoma.
Wide local resection is the recommended treatment of
epithelioid sarcoma [1, 8, 11, 14]. In the spine however,
total eradication of the sarcoma by an enbloc excision is
compromised by the presence of neural structures [16].
Thus the concept of intralesional resection was followed
both for the main tumor mass and the metastasis. Nerve
sheaths may serve as a pathway for the spread of the
sarcoma [1, 2, 8, 11, 17]. Enzinger [4] reported six cases
with a mass inﬁltration along nerve sheaths or vascular
structures. In our case there was involvement of the right
ninth nerve root. The mass expansion into the right T9–
T10 neuroforamen with compression of the dural sac
necessitated a wide hemilaminectomy with resection of
the facet joints and the adjacent pedicles. The wide pa-
raspinal muscle resection required six levels segmental
instrumentation and fusion to avoid scoliotic deformity
due to muscular imbalance [15]. Pulmonary metastasis
and local recurrence of the sarcoma were ﬁrst diagnosed
24 month after the resection. In comparison, a survival
period of 22 month after the initial surgery was de-
scribed in a case report of epithelioid sarcoma in the
lumbosacral spine [14]. Moreover, on ﬁrst diagnosis, our
case embodied many factors that promote recurrence of
this neoplasm: large size, localization in the trunk and
inﬁltration in both muscle and neural structures.
Recurrence as the typical feature of epithelioid sarcoma
cannot be prevented even in extremities, where a radical
surgical regimen can be pursued [8]. In conclusion, epi-
thelioid sarcoma of the spine is an extremely rare entity,
which diﬀers from other sarcoma subtypes in propensity
for local recurrence and spread along the lymphatic
pathways. Initial radical resection followed by adjuvant
chemotherapy and irradiation can retard the relentless
course of this malignancy.
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